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ABSTRACT 

J 

A  listing  is  presented  of  sixteen  recent  papers 
and  reports  which  deal  with  stress-corrosion  cracking 
studies  of  titanium  and  titanium  alloys.  The  compi¬ 
lation  is  limited  to  cracking  phenomena  in  aqueous 
solutions  at  or  near  room  temperature.  A  brief 
summary  of  the  important  aspects  of  each  report  is 
included. 
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INTRODUCTION 

Because  of  its  relative  immunity  from  extensive  corrosion 
and  pitting  in  aqueous  environments,  titanium  and  titanium 
alloys  have  often  been  mistakenly  characterized  as  being  not 
susceptible  to  the  more  serious  problem  of  stress-corrosion 
cracking.  Normally  a  stress-corrosion  crack  is  initiated  at 
a  corrosion  pit  or  other  notch  of  sufficient  acuity  to  raise 
the  local  stress  intensity  above  a  critical  level.  In  tests 
of  titanium  alloys  using  smoothly  machined  specimens  stress 
raisers  such  as  these  are  not  present  and  do  not  develop 
during  the  course  of  the  test.  Therefore,  subsequent  stress- 
corrosion  cracking  does  not  occur. 

During  the  development  of  a  new  test  for  investigating 
the  phenomena  of  stress-corrosion  cracking  in  high-strength 
alloys  at  the  Naval  Research  Laboratory,  the  formation  and 
growth  of  stress -corrosion  cracks  were  observed  in  certain 
titanium  alloys  when  stressed  in  an  aqueous  environment.  The 
forming  of  a  stress  raiser  corrosion  pit  which  was  missing  in 
previous  stress-corrosion  cracking  tests  of  titanium  was 
obviated  in  this  instance  by  introducing  an  edge-notch  fatigue- 
sharpened  precrack  in  a  simple  cantilever  beam  type  specimen 
config^uration.  The  stress  levels  at  which  these  cracks  were 
observed  to  propagate  were  sufficiently  below  the  ”dry”  breaking 
levels  to  warrant  a  more  extensive  and  detailed  investigation  of 
the  stress-corrosion  cracking  phenomena  in  titanium  alloys. 

Several  studies  of  stress-corrosion  cracking  have  been 
initiated  at  various  laboratories  which  cover  a  wide  range  of 
titanium  alloys  in  an  equally  wide  range  of  heat-treated  con¬ 
ditions.  It  is  the  purpose  of  this  bibliography  to  list  the 
papers  and  reports  which  have  been  published  as  a  result  of 
these  studies  and  to  briefly  indicate  some  of  the  more  important 
aspects  of  each  study.  The  compilation  is  limited  to  aqueous 
stress-corrosion  cracking  of  titanium  and  its  alloys  at  or  near 
room  temperature.  It  does  not  include  papers  dealing  with 
stress-corrosion  cracking  mechanisms  in  steels  even  though  some 
of  these  mechanisms  may  ”carry  over*'  into  nonferrous  materials. 
Nor  does  it  include  any  reference  concerning  the  problem  of  hot 
salt  cracking  in  titanium  at  elevated  temperatures. 
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